
Introduction
The system of body postural control is the aim of intensive

research [1].  One of the ways to examine it, is to analyze the
human center of pressure. To the recording of the movement,
trajectory devices which measure the place of the center of
pressure as a posturograph or balance platform are used. It
is known that many factors both interior and exterior as tired-
ness, nervousness, outside temperature and many others
influence the system’s proper work [2,3,4,5]. 

It is also proved that long-lasting training with many ele-
ments disturbing the equilibrium, results in the improvement
of the control of the body position [6]. 

The Crampton’s test is the orthostatic test determining the
adaptation of blood circulation system while the changes of
the body position from the recumbent to standing, taking into
consideration the frequency of the heart rate and the systolic
blood pressure (SBP). The change of the position from re cum -
bent to standing causes the dislocation of large amounts of
blood to the lower parts of the body. In the physiological condi-
tions the changes of the blood pressure and the blood capacity
in the blood vessel are analyzed by bar-receptors (receptors
responsible for the control of the blood pressure). Bar-receptors
send the messages to the central nervous system and by that
the organism gets the control over the blood pressure.

It is considered that the functional state of bar-receptors
and the cardiac output have a meaningful influence on the

orthostatic tolerance. The reason of orthostatic disorders while
the change of the body position can be both the insufficient
increase of the heart rate and the insufficient increase of the
systolic blood pressure (SBP), the lack of change in SBP but
mainly the decrease of it [7].

Incorrect organism’s reaction can show the orthostatic
hypotony evoked by the incorrect functioning of the autonomy
system (the central nervous system). The ortostatic hypotony
is the decrease of systolic blood pressure more than 20
mmHg (or the systolic blood pressure DBP for more than 10
mmHg) 3 minutes after verticalization. The symptoms of ortho -
static hypotony are, above all, headaches and disorders of
the control of the body position [5].

While the examinations, it was a matter of deliberation if
the long-lasting training can influence the results in orthostat-
ic test described by the Crampton’s index (ICR) and if there is
a dependence between that index and the control of the body
position.

Judo competitors were the examined group as the judo
fight is very complex and can take place in nage waza (vertical
position) and katame waza (horizontal position). The throws are
divided into groups: hand throwing techniques (te waza), foot
throwing techniques (ashi waza), hip throwing techniques (ko -
shi waza) and sacrifice techniques (sutemi waza). The grips are
divided into pins or mathold (osaekomi waza), chokes or stran-
gles (shime waza) and arm locks (kansetsu waza). 
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One correctly used technique can finish the fight before
the statutory time and provide the victory to the competitor
who used the technique, despite the fight result so far.

While the fight  in this sport discipline, the frequent and
sudden changes of the body position occur. These changes
are always accompanied by blood circulation reactions which
always change the heart rates and the systole pressure.

Incorrect reactions of the blood circulation system can be
dangerous to health and security of a competitor with the
symptoms of nausea, dizziness and the general worsen of the
body balance [7,8].

The ability to keep the body balance enables to keep the
balanced position of the body and preservation or gaining of
the mentioned state while the physical activity or directly after it.

The basis to the body balance preservation are the main
information from the touch, kinesthetic, optical and atrial ana-
lyzer [9].

The regulation of the body balance occurs in the nervous
system and it is determined by its activity. However, the
mechanisms of the control of the body balance are not well
known so far [10].

Taking into consideration that Crampton’s index defines
the adapting ability of the blood circulation system while
changing the body position and the significance of the activi-
ty to preserve the body balance while the judo fight, it has
been noticed that the peculiarity of the judo training has 
a positive influence on the value of the Crampton’s index
among the judo competitors and may be a base for the future
profile of the master competitor [11].

Material and methods
In July 2008, 23 judo competitors took part in the exami-

nation taken up on judo meetings in Janowo Lubelskie, Sę -
pólno Krajeńskie and Gdańsk.

The examination consisting of the Crampton’s test and
the body balance disrupt test were taken in the morning (10-
12 a.m.). Firstly, the Crampton’s test was taken (the meas-
urement of the heart rate and the systole pressure after 10
minutes of recumbent). Secondly, the examined competitor
stood up and after 2 minutes the heart rate and the systole
pressure were measured again.

The level of the body balance was established with the
use of the posturograph. The measurement was based on the
recording of the center of pressure (C.O.P) on the specific
platform for 32 seconds and the results were received in the
statokinesiogram  graph [12].

The developed figure surface of statokinezjogram was
taken into analyze as it is commonly known that the highest

values this parameter gets the worst the control of the body
position is [6,13].

Directly after the Crampton’s test the level of the body bal-
ance was estimated. Next the examined competitor did six
somersaults by the left shoulder to the standing position in the
time of 18 seconds and the body balance was estimated
again [3,6,12].

The examinations were taken in a large closed ventilated
room with the inside temperature of about 22°C.

The changes in the work of the control of the body posi-
tion system were described with the developed figure surface
of a statokinesiogram.
S0 – the figure surface in a standing position [mm2], 
S1 – the figure surface after disturbed by the somersaults
[mm2].

There was also the relative figure surface of the statoki-
nesiogram. estimated (further called as a level of the body
balance disorders) Z1 [mm2]:

The Crampton’s index (ICR) was estimated from the for-
mula:

DTA – the difference of the systole of the blood pressure 
[cm Hg] 
DPS – the difference of the frequency of the heart rates 
[mm Hg]
pressure1 = the recumbent position
pressure 2 = the standing position

The results were worked out in a statistic methods with
the use of Statistic (version5.0). The basic anthropometric
data of the examined group are presented in Table 1.

Results
Table 2 presents the average  values of the measurement

of the statokinesiogram. figure surface in a standing position
(S0)  and the values disturbed by the somersaults (S1) and the
average value of the level of the disturbance of the control of
the body position  (Z1), DTA value, DPS value and the aver-
age value of ICR.

Picture 1 present’s the values of ICR factor depending on the
changes of the value of the systole pressure after the change of
the body position from the recumbent to the standing position.

Picture 2 presents the values of ICR factor depending on
the changes of the frequency of the heart rates after the change
of the body position from the recumbent to standing position.
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Table 1. Anthropometric data of the examined competitors
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Picture 3 presents the changes in the value of the level of
the body balance disorders Z1 depending on the value of the
ICR index.

The graph presented in Picture 3 was given to further
analyses and separated the variables as a criterion applying
the value of the Crampton’s index (ICR) =80 (it is the value of
the index defined as sufficient).

The results gained after the division were presented in
Table 3 and 4 and on graphs 4 and 5.

Group 1 consists of competitors who gained the ICR
value lower or equal 80.

Group 2 consists of competitors who gained the value
above 80.

Picture 4 presents the changes of the level of the body
balance disorders Z1 depending on the value of the Cramp -
ton’s index (ICR) for group 1 after the division of the variables.

Picture 5 presents the changes of the level of the body
balance disorders Z1 depending on the value of the Cramp -
ton’s index (ICR) for group 2 after the division of the variables.

The higher competitors are observed to have lower body
balance disorders in the test of six somersaults. The above
statistically important relationship R2=0,40 is surprising and
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Table 2. The results of measurements in the body balance disorders test and in the Crampton’s test

Fig. 2. The changes of the value of the Crampton’s index (ICR) depending on the changes of the value of the heart rates after the

change of the body position from the recumbent to the standing position

Fig. 1. The changes of the values of the Crampton’s index (ICR) depending on the changes of the value of the systole pressure after

the change of the body position from the recumbent to the standing position
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Table 4. The results of measures in the body balance disorder test and the Crampton’s test for group 2 after the division of the 

variables

Table 3. The results of measures in the body balance disorder test and the Crampton’s test for group 1 after the division of the 

variables

Fig. 4. The changes of the level of the body balance disorders Z1 depending on the value of the Crampton’s index (ICR) for group

1 after the division of the variables

Fig. 3. The changes in the value of the level of the body balance disorders Z1 depending on the value of the ICR index
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so far it was not confirmed in literature on the body balance
both among male population and judo competitors.

The introduction analyses of the results gained in the
examination show that:
• The statistically meaningful relationship between the chan -

ge of the Crampton’s index and the change of the body po -
sition disorder exists, but there is no relationship between
the value of the Crampton’s index (ICR) and the change
of the pulse value after the change for recumbent to
stand ing position.

• There was no meaningful relationship between the chan -
ge of the value of the body balance disorder Z1 and the
value of the Crampton’s index (ICR) after the change from
recumbent to standing position among the competitors in
the examined group. The relationship was present after the
division of the examined group into two smaller groups.

• The data presented in Tables 3 and 4 shows that the com-

petitors with the higher (better) Crampton’s index (ICR) were
reacting to the change of the body position from recumbent
to standing position with the meaningful in crease of the sys-
tole pressure and the frequency of the heart rates. The com-
petitors with lower Crampton’s index (ICR) were only react-
ing with the increase of frequency of the heart rates.

Discussion 
The proper control of the body position, necessary in do -

ing many sport disciplines (gymnastics, jumps, aviation and
martial arts) is also crucial in everyday life for safe functioning
of the whole human body [4,6,13,14,15]. The disturbs in the
system of the body position control can take place in many
ways. The most common of these ways is the disturbance in
the labyrinth balance after the rotary movement with the min-
imum speed of 0,8 Radian/sec [7].

Pujszo R. et al., Crampton indicator and the body postural control 
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Fig. 6. The changes in the value of the body balance disorders Z1 depending on the changes of the body height among all com-

petitors

Fig. 5. The changes of the level of the body balance disorders Z1 depending on the value of the Crampton’s index (ICR) for group

2 after the division of the variables
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The examinations taken up on people who are training
sports containing many stimulating disturbances of the body
balance show that human organism becomes immune on
those disturbances and it means that the organism under-
goes a classical training.

The phenomenon has been already described among
dancers, female judo competitors, bareback riding competi-
tors and even among women training self-defense amateur
[2,3,13,16]

Both in judo training and in judo fights it is very frequent
for the competitor to change the position from recumbent or
kneeling to standing and continuing the physical effort after
this change. In judo there are also the situations of passive
lying down and next the change to the standing position and
continuing the training and the fight.

In the examinations the judo competitors were reacting to
the change of the body position (from recumbent to standing)
with te increase of the systole pressure and the rise of the
value of the frequency of the heart rates on a good level
(according to the Crampton’s norms).

There were no dangers of orthostatic hypotony observed.
The gained results are similar to the results gained for judo com-
petitors in different age group, though they are a bit lower [5].

The Crampton’s index (ICR) showed positive, statistically
meaningful relationship with the increase of the systole pres-
sure but there was no connection with the increase of fre-
quency of the heart rates, that is why the pressure reaction
may be perceived as the decising when it comes to the
Crampton’s index (ICR).

The index of the body balance Z1 did not present any sta-
tistically important connection with the Crampton’s index (ICR)
and the scattering points presented on the graph on Picture 3
suggested the analyze and the separation of the variables.

After the separation of the results it appeared that the
competitors of group1 (the ICR value lower or equal 80) react-
ed for the change of the body position from recumbent to
standing position only with the increase of frequency of the
heart rates. The competitors in group 2 (ICR value more than
80) reacted with the increase of both the frequency of the heart
rates and the value of the systole pressure (Table 3 and 4).

Analyzing the relationship between the Crampton’s index
(ICR) and the index of the body balance disorders Z1 in both

groups, it can be noticed that in group 1 there is negative, sta-
tistically important relationship R2 = 0,57 but in group 2 there
is no such a relationship (Picture 4 and 5).

The examination results allow to formulate the following
observation, except the results of the examination about the
group separation because of the number of competitors in the
group thus the examination should be proved in further exam-
inations on the issue.

Summing:
1. The judo competitors’ reaction for the change of the body

position from recumbent to standing was correct.
2. There was no single case suggesting hypotony.
3. There was no relationship between the Crampton’s index

(ICR) and the body balance disorder index Z1 in the
examined group with the high Crampton’s index.

4. There is a meaningful relationship between the organism
reaction for the recumbent to standing position and the
level of the body balance (the lower ICR index value, the
lower body balance level) among judo competitors with
the low Crampton’s index level. However, this statement
should be proved in further examination on the issue.

5. The statistically important relationship between the com-
petitors’ height and the level of balance directly after the
six somersaults was found.

Conclusions
1. The observations presented in section 1 and 2 of the

sum mary shows that judo training has a positive correla-
tion with the adaptation of the cardiovascular system dur-
ing the change of position of the body – from lying down
to standing described by Crampton indicator.

2. The observations presented in section 3 and 4 of the sum -
mary shows that the reaction of body postural control  has
a negative correlation with the cardiovascular response
dur ing postural changes – from horizontal to vertical posi-
tion only in judo athletes with a low or middle  Cramton`s
indicator (ICR <80) – such as in people not practicing. In
judo athletes with higher level of Crampton`s indicator
(ICR>.80) both systems react separately.
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